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1. A signal processing circuit in an electronic endoscope apparatus in which a 
solid-state image pickup unit is provided at the distal end of an dectronic endoscope 
that is connected to an external processor device with a coimector, said solid-state 
image pickup unit is driven, and a video signal that is obtained by said solid-state 
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[CLAIM 1] 

A signal processing circuit of an electronic 
endoscope device, in which a solid image- 
pickup element is arranged to the tip of the 
electronic endoscope by which connector 
connection is carried out at an external 
processor device. 

While actuating this solid image-pickup 
element in the signal processing circuit of the 
electronic endoscope device which processes 
the video signal obtained with this solid image- 
pickup element, to an above electronic 
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endoscope side, the sampling circuit for 
carrying out the sampling process with respect 
to the video signal obtained with the above solid 
image-pickup element, the timing generator 
which generate the control pulse with respect to 
this sampling circuit, and the delay line which 
give the amount of delay which corresponded to 
the length of an above electronic endoscope to 
the control pulse output from this timing 
generator arranged. 



[DETAILED DESCRIPTION OF INVENTION] 



[0 0 0 1 1 



[0001] 



[0 0 0 2] 



[INDUSTRIAL APPLICATION] 

This invention relates to the circuit which 
outputs the control signal for carrying out the 
drive control of the signal processing circuit, 
especially the solid image-pickup element of an 
electronic endoscope device, and processing 
the obtained video signal. 

[0002] 



^ T' fc 5 C C D ( Charge 
Coupled Device ) \lX,^X. 

±tSCCDfiCCD K7^^<d^ 



[PRIOR ART] 

The electronic endoscope which observes 
intra corporeals such as a digestive tract, or the 
inside of the thin tube of a structure by CCD 
(Charge Coupled Device) which is the solid 
image-pickup element provided to the tip is 
common knowledge. 

As for this kind of electronic endoscope 
device, an electronic endoscope (electronic 
scope) is connected to an external processor 
device. 

It is the structure that a monitor is connected 
to this external processor device. 

And, the above CCD is controlled by the 
control signal from CCD driver. As for the video 
signal obtained by CCD, a clamp and Sample 
and Hold process are done by the correlation 
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double sampling circuit, for example. 

Pixel infomiation on a video signal is 
extracted by this. 

After that, after performing a prescribed 
process, a frame memory stores the video 
signal by which the above Sample and Hold 
was carried out, and the color display of the 
image of the observed inside of the body is 
carried out on a monitor by reading from a 
frame memory again. 



[0 0 0 3] 



[0003] 



[PROBLEM ADDRESSED] 

In the signal processing circuit of the 
conventional electronic endoscope device 
Since electronic endoscope itself length is 
about 3.5 m, a drive control signal is transmitted 
with respect to CCD arranged by the tip of this 
electronic endoscope. And the delay of a signal 
arises when transmitting the video signal output 
from CCD to an external processor device. 
There was a problem that a sampling process of 
an above video signal etc. could not be 
performed accurately. 



[0 0 0 4] 

3 . 0X10' m/ s X'h'^-b^ 
1 mX-n. 1/(3. OX 

1 OM ^ 3. 3X1 0-'# (3. 
3ns) t^l^o w r-C% 

tLtdfi, Td = 3. 3X7 = 

2 3. 1 n s ^ /jr <9 , 



[0004] 

That is, since the transmission rate of a signal 
was 3.0*108 m /s, it becomes 1 / (3.0*108) 
APPROXIMATELY EQUAL TO 3.3* 10-9 
seconds (3.3ns) in 1m. 

Here, if the length of an electronic endoscope 
is set to 3.5m, delay (tau) d within an electronic 
endoscope will be set to (tau) d =3.3*7=23.1 ns 
both ways. 

The video signal with respect to a standard 
pulse will be overdue only for 23.1ns. 
For example, if the read-out clock of the video 
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Ti>r\t^(r)m^\.'^ p ^ ^ 
7. 1 6MHz h-^^t. 14 0 

n mn<o\t^m%h 

U^/W) ^P0^(±2 0~3 0 n s 
M-^bfiW. 1 4 0 n s 
(7)jt #i)iSXH 20~30ns(7) 

tei 7. 5 n s (T^^tb^^^iCtL 

< /^5o 
[0 0 0 5] 
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signal obtained by CCD is set to 7.16 mHz, the 
signal of one pixel will be obtained each 140ns. 

Moreover, the feed through (black level) 
period for the clamp process in this case is set 
to about 20~30ns. 

However, carrying out an exact clamp 
process or a Sample and Hold process, if the 
delay for above 17.5ns arises with respect to 
this signal width for 140ns or the feed through 
period for 20~30ns consists impossible. 



[0005] 

And, the length of an electronic endoscope is 
different with a kind. 

It is useless to manufacture an external 
processor device corresponding to the 
electronic endoscope of different length. 

Then, in the past, while providing some delay 
lines to an external processor device, ID 
information is given according to the kind of 
electronic endoscope, for example. Adjusting 
the amount of delay of a control signal is 
performed by this ID information, and a video 
signal is processed by this corresponding to the 
length of an electronic endoscope. 

However, the process which many delay lines 
must be provided in this case, and is switched 
by ID information is complicated. 

Structure becomes complicated. 
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[0006] 

Moreover, in the electronic endoscope 
device, the electronic endoscope (electronic 
scope) which differs depending on the 
application site or a purpose of use is used 
generally. 
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However, it is complicated to manufacture ttie 
external processor device of complicated circuit 
structure corresponding to the kind of this 
electronic endoscope. 

Therefore, in recent years, in order to avoid 
this complexity, arranging the circuit which 
performs an intrinsic control * process to an 
electronic endoscope side is performed. 



[0007] 

Furthermore, IC component is used for the 
circuit in an above external processor device. 

However, this IC component is transposed to 
the new thing by transition of an age. 

In recent years, the speed is also quick. 

On the other hand, components other than IC 
containing a light source device can be used 
from an above IC component for a long period 
of time. The wastefulness by the component 
with which a working life differs being 
intermingled in one device is generated. 

Therefore, if IC circuit which carries out the 
intrinsic control in an electronic endoscope and 
a process can be made to be independent of an 
external processor device, there is no 
wastefulness and the device which is easy to 
deal with it can be obtained. 
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[0008] 

This invention was done in view of the above 
problem. 

The objective eliminates the complexity that 
controls the amount of delay by ID information 
for each electronic endoscope of different 
length, by arranging a delay line to an electronic 
endoscope side with a process circuit etc. It is in 
providing the signal processing circuit of the 
electronic endoscope device which is easy to 
deal with it. 
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[SOLUTION OF THE INVENTION] 

In this invention in order to realize the above 
objective, a solid image-pickup element is 
arranged to the tip of the electronic endoscope 
by which connector connection is carried out at 
an external processor device. 

While actuating this solid image-pickup 
element, the video signal obtained with this 
solid image-pickup element is processed. In the 
signal processing circuit of an electronic 
endoscope device, to an above electronic 
endoscope side, the sampling circuit for 
carrying out the sampling process (it being 
preferable to include a clamp process) with 
respect to the video signal obtained with an 
above solid image-pickup element, the timing 
generator which generate the control pulse with 
respect to this sampling circuit, and the delay 
line which give the amount of delay which 
corresponded to the length of an above 
electronic endoscope to the control pulse output 
from this timing generator arranged. 

It is characterized. by the above mentioned. 
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[EFFECT] 

According to the structure of the above, the 
control signal output from the driving circuit of a 
solid image-pickup element (CCD) transmits the 
inside of an electronic endoscope, and CCD 
imparts it. 

Moreover, the video signal obtained by CCD 
transmits the inside of an electronic endoscope, 
and is supplied to a process circuit. 

A clamp process and a Sample and Hold 
process are performed here. 

To the clamping pulse or the sampling pulse 
at this time, a delay line will be imparted the 
delay of the part (a reciprocated part of 
electronic endoscope length) to which the drive 
control signal and the video signal of the 
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amount of delay equivalent to length of 
electronic endoscope, i.e., above, transmitted 
the inside of an electronic endoscope. 

Therefore, the prescribed part of a video 
signal can be made exact a clamp or a Sample 
and Hold. 
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[Example] 

The signal processing circuit of the electronic 
endoscope device based on a first Example (it 
is a type to a surface order) is shown in Figure 
1. 

The general view of an electronic endoscope 
device is shown in Figure 2. 

Figure 2 demonstrates entire structure first. 

In Figure 2, the electronic endoscope 14 to 
which the process unit 12 was integrally 
provided through the connector 1 1 is connected 
to the external processor device 10. 

This electronic endoscope 14 has an 
operating part 15 in an intermediate part. 

While CCD16 is arranged to the tip, the light 
guide 17 for radiating an observation light from 
an end is provided. 

And, in the above process unit 12, although 
mentioned later for details, the firet signal 
processing circuit 18 which has CCD driver is 
arranged. 



[0012] 

On the other hand, in the extemal processor 
device 10, the isolation device 19 of the first 
group, the isolation device 20 of the second 
group, and the isolation device 21 of the third 
group are arranged. 

These isolation devices 19, 20, and 21 
consist of a photocoupler or a pulse 
transformer. 

These are carrying out the role that interrupts 
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electrically the patient circuit and the output 
circuit by the side of the electronic endoscope 
14. 

And, from the isolation device 19 of these first 
groups, each video signal of RGB will be 
transmitted from the first signal processing 
circuit 18, for example. 

However, A/D converter 23, the frame 
memory 24, D / A converter 25, and the 2nd 
signal processing circuit 26 which perfomns 
output processing to a monitor are connected to 
this first group isolation device 19. 



[0013] 

Moreover, the timing pulse generator circuit 
27 is connected to the isolation device 20 of 
above the second group. An operating part 
(control panel) 28 is connected to the isolation 
device 21 of the third group. 

While a timing pulse is output to each 
structure part by the above timing pulse 
generator circuit 27, pulses such as a 
synchronizing signal (C-SYNC), a blanking 
signal (C- BLK), and an operation control signal 
(4fSC), are supplied to the electronic 
endoscope 14 side through the isolation device 
20 of the second group by it. 

On the other hand, from an operating part 28, 
the control signal for performing operation of 
freezing, a partially enlarged electronic shutter, 
etc., a setup of value (gamma), etc. is supplied 
to the electronic endoscope 14 side through the 
isolation device 21 of the third group. 

In addition, a transformer 30, the first power 
supply circuit 31, and the second power supply 
circuit 32 are provided. The above first power 
supply circuit 31 supplies a power supply to the 
first signal processing circuit 18 cunrently 
arranged in the electronic endoscope 14. The 
2nd power supply circuit 32 supplies a power 
supply to each process circuit in the external 
processor device 10. 
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[0014] 

Furthermore, the light source 33 optically 
connected to the light guide 17 in the above 
electronic endoscope 14 is provided. 

The light source power supply 34 is 
connected to this light source 33. 

The above light source 33 is controlled in the 
light source control part 35. 

In the case of a type, RGB light is output to a 
surface order in order by making RGB filter 
rotate-drive. 



[0015] 

In Figure 1, the correlation double sampling 
(CDS-Correlated Double Sampling) circuit 38 
which performs a clamp process and a Sample 
and Hold process, the process part 39 which 
performs an amplification process, a gamma 
correction, etc., the CCD driver 40 which carries 
out the drive control of the above CCD 16, and 
the timing generator 41 which supplies a timing 
pulse to each of these circuits are provided to 
the first signal processing circuit 18. 

And, from this timing generator 41, clamping 
pulse CP1 and Sample and Hold pulse CP2 are 
supplied to the above CDS circuit 38. 

However, the delay lines (delay line— D.L.) 42 
and 43 by which only the prescribed time which 
considered the length of the electronic 
endoscope 14 is delayed in this clamping pulse 
CP1 and Sample and Hold pulse CP2 are 
provided. 
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[0016] 

Therefore, according to the first signal 
processing circuit 18 in the above process unit 
12, while a drive control of CCD16 is performed 
by the CCD driver 40, Correlation double 
sampling will be performed based on clamping 
pulse CP1 and Sample and Hold pulse CP2 
which were formed by being mutually related 
with respect to the video signal of the observed 
inside of the body obtained by CCD16. 

Thus, a front stage analog process of the 
memory 24 provided to the external processor 
device 10 is performed in the first signal 
processing circuit 18. 



[0017] 

The signal waveform in the above CDS circuit 
38 is shown in Figure 3. Although figure 3(a) is 
the video signal output from CCD16, this video 
signal has the pixel infomriation part 102 with 
feed through 101 that shows the signal of a 
black part optically in the pixel clock period 
divided by the reset pulse 100. 

And, if the transmission time of a signal is not 
considered, a clamp process of above feed 
through 101 part will be done by the clamping 
pulse CP1 shown in Figure 3 (b). 

Moreover, a Sample and Hold process of the 
above pixel information part 102 is performed 
by Sample and Hold pulse CP2 shown in Figure 
3 (c). 

However, a delay arises to a signal with the 
length of the electronic endoscope 14 in fact. As 
shown in Figure 3 (d), the video signal input into 
the first signal processing circuit 18 will be 
behind only in a prescribed time of the signal of 
figure 3(a). 

Therefore, in the Example, as shown in 
Figure 3 (e) by the delay line 42, the clamping 
pulse CPId which delayed only delay time (tau) 
1 is formed. 
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While carrying out the direct current 
restoration of a video signal by this clamping 
pulse CPId, as shown in Figure 3 (d) by the 
delay line 43, Sample and Hold pulse CP2d 
which delayed only delay time (tau) 2 is formed. 

The Sample and Hold of the pixel signal is 
carried out by this Sample and Hold pulse 
CP2d. 

Then, finally from the CDS circuit 38, the 
Sample and Hold signal shown in Figure 3 (g) 
will be output as pixel infomiation. 



[0018] 

According to the structure of the above 
Example, RGB light output from the light source 
33 by the control of the light quantity control part 
35 shown in Figure 2, is transmitted by the light 
guide 17 inside of the electronic endoscope 14. 

An observation light is in'adiated by this from 
a tip to the observed inside of the body. 

If it does so, the image of the observed body 
irradiated by the above observation light will be 
caught by CCD16 by which the drive control 
was carried out by the CCD driver 40. 

A video signal is supplied to the first signal 
processing circuit 18 from CCD 16. 
Clamping pulse CPId and Sample and Hold 
CP2d by which prescribed delay time (tau) 1 
and (tau) 2 was delayed are supplied to the 
CDS circuit 38 of Figure 1 in this first signal 
processing circuit 18. 

While the clamp process of the feed through 
101 part of a video signal is carried out by this, 
the Sample and Hold of the pixel information 
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part 102 is carried out. 

In this ease, above clamping pulse CPId and 
Sample and Hold pulse CP2d have delayed 
only the necessary time, although a signal 
transmits the concerned electronic endoscope 
14 by delay lines 42 and 43, therefore pixel 
information in a video signal can extract it 
correctly 



[0019] 

The output of the above CDS circuit 38 will be 
supplied to the extemal processor device 10, 
after perfomning a process of the prescribed 
amplification in the process part 39, correction 
(gamma), etc. 

A video signal is transmitted to an output time 
roadside through the isolation device 19 of the 
first group. 

Then, it once stores through A/D converter 23 
to a frame memory 24. It reads after that and it 
inputs into the 2nd signal processing circuit 26 
through D / A converter 25. 

The process for outputting to a monitor is 
performed in this 2nd signal processing circuit 
26. 

Therefore, each signal of RGB, Y / C signal, 
etc. are output to a monitor from the 2nd signal 
processing circuit 26. 

Simultaneously, from the timing pulse 
generator circuit 27, a synchronizing signal is 
output to a monitor and the color display of the 
image of the observed inside of the body is 
carried out on a monitor. 



[0020] 

Next, the second Example of this invention is 
demonstrated based on a Figure 4. 



02/08/19 



14/23 



(C) DERWENT 



OERWENT 



CDS|Hlii§4 5 
— ^4 8. CCD K7^^^4 9 

CP1 ^^^Hi^waib-tirsgM 

USD. f-^y/i^*— HWP 
^CP2 ^Bff^H=^ra1®^*5ii 

5 2;5i5^t-j-e5tL-5o 



[0 0 2 1 1 

/i^;^CP1d j;'5^7>'7°M 
a> 3iMI^5 Oc7)^±};^)-Cfc5f- 
>'y/^/J^— KV-^/i^;^ C P2d 
{ ' J; -5 i^ y/v* -/i^ K^S/O^ 

^ tLfc$iJ1J|/-?/v^ C P nd 
5o t^oT. cc 

D 9/0^biiJ;'3$nfc 
IEib$iJWt^(^3itL, CCDl 
6 tll;'^ $ ti/c t"x ;^{t-^<75 

[0 0 2 21 

h 1 2 ^:^gC7°p-fe5/f-igMl 



In the case of a Figure 4, it is the example of 
the electronic endoscope device of a 
simultaneous type. 

The color isolation circuit 46 for isolating to a 
RGB etc. each color signal is provided to the 
poststage of the CDS circuit 45. 

Moreover, the process part 47, the timing 
generator 48, and the CCD driver 49 are 
provided. 

And, while the delay line 50 which delays 
clamping pulse CP1 prescribed time, and the 
delay line 51 which delays Sample and Hold 
pulse CP2 prescribed time are provided like a 
first Example, the delay line 52 which delays the 
operation timing pulse to the color isolation 
circuit 46 prescribed time is provided. 



[0021] 

According to this second Example, a color 
isolation is performed by control pulse CPnd 
output from the delay line 52 while the clamp 
process by clamping pulse CPId which is the 
output of a delay line 50, and the Sample and 
Hold process by Sample and Hold pulse CP2d 
which is the output of a delay line 50 are carried 
out. 

The video signal obtained according to white 
light is converted into a prescribed chrominance 
signal, and is supplied to the process part 47. 

Therefore, the influence by the delay of the 
drive control signal output from the CCD driver 
49 and the delay of the video signal output from 
CCDl 6 can be eliminated also in this case, and 
an exact video signal can be formed. 



[0022] 

In the above Example, the process unit 12 
which has the first signal processing circuit 18 
was arranged to the connection part with the 
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external processor device 10. 

However, this process unit 12 can also be 
arranged to the operating part 15 of the 
electronic endoscope 14 as a compact circuit. 

IVIoreover, in the above Example, the process 
unit 12 formed integrally with the electronic 
endoscope 14. 

However, it can also make the structure which 
uses the electronic endoscope 14 as another 
object, and connects this electronic endoscope 
14 to the process unit 12 by the connector etc. 
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[EFFECT OF THE INVENTION] 

As demonstrated above, according to this 
invention To the electronic endoscope side, the 
sampling circuit which canries out the sampling 
process with respect to a video signal, the 
timing generator which generates the control 
pulse with respect to this sampling circuit, and 
the delay line which gives the amount of delay 
corresponded to the length of an above 
electronic endoscope to an above control pulse 
were arranged. Therefore, the complexity and 
the complexity which control the amount of 
delay by ID information for each electronic 
endoscope of different length are eliminated. 

The amount of delay suitable for the length of 
various electronic endoscopes can be given 
easily. An exact video signal can be formed. 



[BRIEF EXPLANATION OF DRAWINGS] 



[mi] [FIGURE 1] 

i^^^^(DW>l%MM\^^^h^^ It the circuit block diagram showing the 
P^U^^W<Dm^^nM^<Dm structure of the signal processing circuit of the 
^^-^r-i „ yrFTi-r-. -t. electronic endoscope device based on the first 

Example of this invention. 



02/08/19 



16/23 



(C) DERWENT 



• '0 ■, 

JP2694753-B2 T HOtVlSO N 

^ 

OERWENT 



[m2] [FIGURE 2] 

UMM(OM^\^^^^W.(D-^W circuit block diagram showing the 

'^f^^7j^-tlsi?^y'^ y^MX'h ^^^'i^® structure of the electronic endoscope 
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device of an Example. 
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[FIGURE 3] 

ifFSr^K"^ 'S the waveform diagram showing operation 
in a first Example circuit. 
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[FIGURE 4] 

It is the circuit block diagram showing the 
structure of the second Example of this 
invention. 
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[EXPLANATION OF DRAWING] 

10... External processor device, 
12... Process unit, 
14... Electronic endoscope, 
16... CCD, 

18... First signal processing circuit, 
38, 45... Correlation double sampling 
circuit, 

41, 48... Timing generator, 
42,43,50, 51,52... delay line, 
40, 49... CCD driver. 
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Left Top: The video signal by CCD 

Left Bottom: The driving pulse to CCD 

Right Top: To Processor 

Right Bottom: To Processor 

39: The process part, 40: CCD driver, 
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41: Timing generator 
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[FIGURE 3] 
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(a) The video signal obtained by CCD, Signal level 

(d) The video signal which is input and output to the processing circuit 

(g) CDS output, Signal level, Clamp level 
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Left Top: The video signal by CCD 

Left Bottom: The driving pulse to CCD 

Right Top: To Processor 

Right Bottom: To Processor 

46: color isolation, 47: The process part, 

49: CCD driver 



48: Timing generator 
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18: First signal processing circuit, 19: Isolation 1, 20: Isolation 2, 

21 : Isolation 3, 24: Memory. 26: Second signal processing circuit, 

27: Timing pulse generator circuit, 28: Operating part, 

31 : Power supply 1 , 32: Power supply 2, 34: Light source power supply, 
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35: Light source control part 
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